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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Ilens mpenogaBaHus AUCLUILIMHBL:

1.2 | dopmupoBanne y 00yJaromuXcsl €CTEeCTBEHHOHAYIHOTO MAPOBO33PEHHMS; HAYTHOTO MBIIUICHHS; IIETIOCTHOTO
IPEACTAaBICHUS O (PH3UUECKUX 3aKOHAX OKPYXKAIOIEr0 MUPA B UX €AMHCTBE U B3aUMOCBSI3H; HABBIKOB IIPUMCHEHHS
MIOJNIOXKEHUH (PYHIAMEHTAIBHOM (DM3UKHU MIPU PEIICHUN KOHKPETHBIX MPEAMETHO-TIPOQHIBHBIX 33/1a4; TEOPETHUCCKOM 1
MIPAaKTUIECKOH 6a3bl IS YCIIEITHOTO OCBOCHHS IMU CIIEIIHATBHBIX TUCIUITIHH.

1.3 | 3apaun TUCLIUTUINHEL:

14— OCBOEHHE O0Y4alOIMMHUCS 3HAHUH 00 OCHOBHBIX (PU3MUYECKUX SIBJICHHUAX M IPOLEcCax, OCHOBHBIX (PU3MUECKUX
BENMYMHAX U (PU3NIECKAX KOHCTAHTAX, OCHOBHBIX (DM3MUYECKIX 3aKOHAX W TPAaHMIAX MX IPUMEHUMOCTH,
(dyHIaAMEHTAIBHBIX (GU3WIECKUX IKCIEPUMEHTAX U UX PONU B PA3BUTHH HAYKW, HA3HAYCHUH U MIPUHINIAX JCHCTBHSA
BaXHEUIINX (pu3nyeckux mpubOpoB;

1.5 npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOAaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHMS U 3G eKThl Ha 6a3e 3aKOHOB KIIACCHUECKOH M COBPEeMEHHON (pr3MKY;

1.6 |— npuoOpeTeHre 00yJaroIMMUC YMEHUH W HAaBBIKOB HCIIOIb30BAHUS METOTUKA (PH3MUYECKUX H3MEPEHHUN H
00pabOTKH SKCIIEPUMEHTANIBHBIX JaHHBIX, HCIIONB30BaHUSI METOIOB (PU3HIECKOr0 MOJCINPOBAHUS IS PEIICHHS
KOHKPETHBIX €CTCCTBCHHOHAYYHBIX M TEXHHUYECKHX 3a]1ay;

1.7 |- npuobOpeTeHne 00YYAIONIMMICS HABBIKOB JKCIUTYaTal[Md OCHOBHBIX MPHOOPOB M 00OPYIOBAaHHS COBPEMEHHON
¢dusndeckoit maboparoprn, 00pabOTKH U HHTEPIIPETUPOBAHUS PE3YIHTATOB IKCIIEPHMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbBI

Hukn (pa3gen) OIL: | b1.0.10

3. KOMIIETEHIIH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILINHEI
(MOJLYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 331a4U B IPO(ECCHOHATBHOM JeATEIFHOCTH C UCIIOIb30BAHUEM METOA0B €CTECTBEHHBIX
HayK, MAaTEMaTHIECKOT0 aHaJI3a U MOJEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC MOHATHUS U 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHUS IPEAMETHO-TIPO(UIBHBIX 33124

OIIK-1.3 HpI/IMCH}ICT €CTECTBCHHOHAYYHbBIC METOAbI TCOPETUUCCKOI'O 1 SKCIEPUMCEHTAJIBHOT'O UCCJICAOBAHUA 06’LCRTOB, IponeccoB,
ﬂBHeHHﬁ; MIPOBOAUT SKCIICPUMECHTHI 110 SaHaHHOﬁ MCTOAUKE U aHAJIMBUPYCT PE3YyJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3HaTh:

3.1.1 | ocHOBHBIE MOHATHS U 3aKOHBI KJIACCUYECKOI U COBPEMEHHOM (DPU3UKH U UX POJIb B PEIICHUH MIPEIMETHO-IPO(UITBHBIX
3a71a4;

3.1.2 METOABI TCOPETUUCCKOI'O 1 SKCIIEPUMCHTAJIBHOI'O UCCICAOBaAHUA q)I/ISI/I"IeCKI/IX O6’b€I(TOB, IpouecCcoB U ﬂBHeHHﬁ,
METOAUKY IPOBEJCHUA U 06pa60T1<1/1 PE3YIbTAaTOB (bI/IBI/I“IeCKOFO OKCIIEpUMEHTA

3.2 | YMeTh:

3.2.1 | ucrosb30BaTh OCHOBHBIC ITOHATHUS U 3aKOHBI (I)I/I3I/IKI/I T peIICHUA HpCI[MCTHO-HpO(I)I/IJ'ILHLIX 3a1aa4;

3.2.2 | IpUMEHATH METO/Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEA0BaHNS (PU3NUECKUX OOBEKTOB, MPOLIECCOB U
SIBJICHHH, TIPOBOJNTH (PM3NUECKHIE SKCIIEPUMEHTHI 110 33JaHHOH METOANKE M 00padaThIBaTh HX Pe3yIbTaThl

3.3 | Baragern:

3.3.1 | HaBBIKAMH IPHMEHEHHsI OCHOBHBIX MOHSITHI U 3aKOHOB KIIACCUYECKOW M COBPEMEHHOM (DM3HUKH IJIs1 PELICHUS IPEAMETHO-
poMITEHBIX 3a/1a4;

3.3.2 | HaBabIKaMU MPUMCEHCHHS MECTOAOB TCOPETUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O HCCIICAOBAaHUS (I)I/IBI/I‘IGCKI/IX 06’LCKI‘OB,
IponecCoB U ﬂBHCHI/Iﬁ, HaBbIKaMH IIPOBCACHUS (bH3PI‘ICCKI/IX SKCTICPHUMCHTOB 110 33[[&HHOI7I METOAUKE U 06pa60T1<1/1 ux

pe3yNnbTaToOB
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4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)
Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
METO/bl MEXaHUKH. MoJeny MaTepuaabHOI TOYKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPJAMHATHOE ONUCAHUE IBUKECHUS
MaTepruaibHOH Touky. OCHOBHBIE KWHEMAaTHIECKHAE XapaKTePHCTHKU
MaTepUaJbHON TOUKU: pasinyc-BEKTOp, NEpEMELIEHUE, IPOMIEHHBIN TYTh,
Cpe/iHss U MTHOBEHHAs! CKOPOCTb, CPETHEE U MTHOBEHHOE YCKOPEHHE,
TaHIeHIMaIbHOE U HOPMAIIbHOE YCKOpeHUe. BpalarensHoe ABUXKEHNE
MaTepUallbHOI TOYKU. BEKTOpBI yriia HOBOpOTa, YIJIOBOM CKOPOCTU U YIIIOBOIO
yckopeHusi. CBsi3b MEXy YIJIOBBIMU U JIMHEHHBIMU BelTmunHaMHu. /JIex/

1.2

OrmpeziesieHre TIOTHOCTH TBEPAOIO TENa MPAaBHIBHOM TeOMETPUIECKO#
¢dhopmer. /J1a6/

1.3

Kunematnka marepuanbsHoit Touxu /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxkeHue. [lepsriii 3akoH Hetotona. [loHsiTHE HHEPTHOM
Macchl Tena. Bropoii 3akon HetoroHa u nonstue cunsl. Tperuil 3akoH HeroToHa.
Bugst cun. Cuinta TSHKECTH, CHIa BCeMUPHOTO TSTOTEHUSI, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepimaipHble cucTeMbl oTcueTa. L[eHTpoOe)KHbIe CHIIBI MHEPLIUHU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JAWHAMHWKUA IMOCTYNATEIIbHOIO ABMKCHUA TEJIA /Hp/

1.6

W3yueHue 3aKOHOB TTOCTYMATEIBHOTO BHXKEHHS C TIOMOII[BIO MAIIHHBI
ATtByna. /JIab/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepHUaIbHOM TOUKH 1 MEXaHUYECKOH CUCTEMBI, 3aKOH €T0 H3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKON CUCTEMBI U YPABHEHHE €TI0 JBHKEHHUS.
Kunetnueckas sHepris ¥ 3aK0H ee n3MeHeHHs. KoHcepBaTHBHEBIE U
HEKOHCEepBAaTUBHbIEC CHIbL. [loTeHnnansHas sHeprus. CBA3b MEXIY
MOTEHIMATBHON SHEPTrUel U CUJION. 3aKOH U3MEHEHHSI U COXPaHEHHsI MTOTHOM
MeXaHW4ECKOH SHEPIUU CUCTEMBI. MOMEHT MMIYJIbCa MaTEPHATbHON TOUKH U
MEXaHUIECKOM CHCTEMBI, 3aKOH €r0 N3MEHEHHS U coxpaHeHus. /JIex/

1.8

3aKOHBI H3MCHEHHS M COXPAHCHUS UMITYJIbCa, SHEPIHH 1 MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXPaHECHHUS UMITYJIbCA U SHEPTUH MPU coyaapeHuu et /J1ad/

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHO#1 3aKOH BpaIIaTeIbHOTO JBMKEHUSI TBEPOTO TEJIa BOKPYT
HEIOJBUXHOM ocu. MOMEHT uHepLuu. Bpluucienne MOMEHTOB MHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckasi SHEPTHsl BPAIIaTeIbHOTO JBIXKCHUS TBEPIOTO Telia.
/JIex/

JluHaMuKa BpalaTeabHOro ABMKEHUs TBepaoro tena /IIp/

I/I3yquHe JAVMHAMHUKHU BpallaTCIbHOIO ABMKCHHUA C ITIOMOIIBIO MasTHUKA
Ob6epOexa. /J1ab/

1.13

Mastauk Makcsenia. OnpezeneHne MOMEHTa HHEPIMH TeJl U POBEPKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

Ormpenenenue Konebannil. XapaKTepUCTUKU FAPMOHUIECKIX KOJICOaHHH.
@Dopmyna croKeHHs ABYyX TApPMOHIUYECKHIX KonebaHui. [Ipumepst
KoJe0aTeIbHBIX CHCTEM: MIPY>KUHHBIA, MaTeMaTHYeCKuil 1 GU3NIECKUi
MasTHUKU. YpaBHEHHE 3aTyXaloIUX KoJleOaHuil U ero peieHue.
XapaKTepUCTHKHN 3aTyXaloINX KoJdeOaHui. YpaBHEHNE BRIHYKICHHBIX
KosebaHui Moj AefiCTBHEM rapMOHUYECKU 3MEHSIOMIelicA BHEIIHEH CHIIBI U €T
pelienue. SIBneHue pe3oHaHca.

/Jlex/

1.15

Mexannueckue xonedanus /I1p/

1.16

OmnpeneneHue yCKOPSHUS] CBOOOTHOTO MAJACHHS P MOMOIIH MATEMATHYECKOTO
MmastHuka. (OnpeeseHre MOayIs CABUTa C MOMOLIBIO MPY)KUHHOTO
MasiTHHKA.) /JT1ab/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMocTynaTs! criennanbHOM TEOPUU OTHOCUTENBHOCTH. [Ipeobpa3oBanus
Jlopentia. CieactBus U3 npeodpasoBanuii Jlopernna. MHTepBaT MEXIY
cOOBITHSIMU. VIMITYITBC B CIIEIIATBHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOIM
3aKOH PEIATUBHCTCKON THHAMHKHI MaTEepUATbHON TOUKU. DHEPIus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHbIE
ompeneseHUs U MOHATUS TepMoauHaMuky. Hynesoe Hayano TepMOAMHAMUKA U
moHsTUE TeMmeparypsl. TepMoanHamMudeckue QyHKIUH cocTosHUs. [lepBoe
Hauayio TepMoarHaMuky. TemnoemkocTs. M3onponeccsl. Bropoe Hadano
TEPMOIMHAMUKH B PA3IHIHEIX (hopMynnpoBKax. [IoHATHE TEMIOBOH MAaIINHEL.
KITJ TeruioBoit mamunel. [Hukn KapHo u Teopema Kapno. HepaBenctso
Kunaysuyca. Outponus. Tperbe Hagano TepMonuHaMuKy. /JIex/

32

Onpenenenue k03 GUIMEHTa BI3KOCTH KUAKOCTH Mo Metony Ctokca. /J1ab/

33

OJIEMEHTBI CTATUCTUYECKOU OU3UKU.

OCHOBHBIE MTOJIOKEHUS] KHHETUYECKON TEOPUU UICATLHOTO ra3a. YpaBHeHHUs
COCTOSIHMS U/I€JIBHOTO U PEAIbHOIO ra3a. YpaBHEHHE KUHETHUECKOH TEOpUH
ra3oB Ais naBieHust. @a3oBoe npocTpaHcTBo. DyHKIMA pacnpeaeIeHuUs.
Knaccudeckas u kBaHTOBas cTatucTuka. Pacripenenenue Makcsenna.
Bapomerpuueckas ¢popmyna. Pacnipenenenue bonbimana. [Tonsitue o
KBaHTOBOH cratucTuke boze-OiHiuTeiina u @epmu-/lupaka. CBsi3b S3HTPONUU C
TEPMOJUHAMUYECKOH BEPOSITHOCTRIO. SIBIIeHUS IepeHoca.

/JTex/

34

OrmpeienieHre OTHOMICHHS TETIOEMKOCTEH ra3a METOIOM aIHabaTHIECKOro
pacmupenwust. /J1a6/

3.5

DJIeMEHTHI CTaTUCTHYECKOH (HU3NKH. DIeMeHTHI TepMonuHamMuxu /I1p/

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

ONeKTpUYeCKHi 3apsl M DIIEKTpocTaTHYeCKoe rone. HanpsykeHHOCTh 1
MOTEHITHAN HIEKTPOCTATHYECKOro Moisi. CBOHCTBO CYNEPHIO3HLIUH IS
INEKTPOCTaTUUECKUX Mojel. CBA3b MeXy HalPsKEHHOCTBIO
3NEKTPOCTATUYECKOr 0 IOJIsI ¥ oTeHIManoM. [1oTok BekTopa HanpspKeHHOCTH
JIIEKTPUYECKOTO IO Yepe3 NOBEPXHOCTh U Teopema I'aycca. [Ipumenenne
TeopeMbl ['aycca K pacueTy aneKkTpocTaTuueckux nonei. Teopema o HMpKyIsIuu

JUISL BEKTOPA HANPSUKEHHOCTH JIEKTPUYECKOTO OIS,
/J1ex/

4.2

DJIEKTPOCTATUYECKOE ITTOJIE B ITPOBOAHUKAX 1 TUDJIEKTPUKAX
DAEKTPUYECKUI JUIONb U DIIEKTPHUUYECKUN TUTONBHBIH MOMEHT. [lumnonbsHbIe
MOMEHTBI MOJIEKYJI TU3JIeKTpUKa. [1ossipHbIe M HEMONISIPHbIE JUIIEKTPUKH.
Tonspuzamus nusnexrpukoB. Bexrop nomspuszanuu. Teopema ["aycca nist
BEKTOpa MOJISIpU3alui. BeKTop 3IIeKTprHuecKoro CMEIeHus. YCIIOBHS Ha
rpaHuIle ABYX AUAJIEKTPUKOB. I[pOBOTHUKN B 3JIEKTPOCTATHYECKOM TIOJIE.
DJEeKTPOEMKOCTh YEAUHEHHOT0 IPOoBOAHMKA. KoHeHCaTOpbl. DHEPrHsl CUCTEMBI
3apsAI0B U AJIEKTPUYECKOTrO MOJIs.

/Cp/

43

DrexTpocTaTHyeckoe ToJie B Bakyyme u Bemectse /I1p/

44

HccnenoBanne snekrpocraTideckux noiei. (M3ydenne 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

VYcoBuUs CyILECTBOBAHMUS IIOCTOSIHHOTO AJIEKTpUieckoro Toka. Cumna u
IJIOTHOCTh TOKA. YpaBHEHHE HENPEPhIBHOCTHU. 3akoH OMa 1711 OTHOPOAHOIO
y4JacTKa Lenu. DIEeKTPOABIIKYIIas cuila U HarpsbkeHue. 3akoH Oma st
HeomgHopoAHoro ydacTka 1enu. [Ipasuna Kupxroda. Ilpumeps! pacuera
Pa3BETBIICHHBIX IEKTPUYECKUX IIeTIeH ¢ moMoIsio mpaBuit Kupxroda. Padora u
MOIIIHOCTh TOKa. 3akoH Jxoymnsa-Jlenna.

/JTex/

4.6

IocTosiHHBIHM nekTpudeckuii Tok /ITp/




4.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykius. 3akoH buo-Caapa-Jlannaca, MarHuTHOE 1ose
JBIKYyLIEerocs 3apsiaa, cuna Jlopenna, 3akon AMnepa. Teopema o IUPKyIsaun
Ul BEKTOpa MarHUTHOM MHAYKUUY U ee npuMeHenue. Teopema ['aycca mis
MarHUTHOTO MOJIS.

/Jlex/

4.8

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKYJ1. BEKTOp HAMarHW4EeHHOCTH BEILECTBA.
Teopema 0 HUPKYIALUY Ul BEKTOpAa HAMarHU4e€HHOCTU. MaruuTHas
BOCHPHUHMYHBOCTD M MarHUTHAas IIPOHUIIAEMOCTH BelecTBa. HanpskeHHOCTD
MarHuTHoro nomus. Teopema o HUPKyNALMHY 171 BEKTOPbI HAMTPSXKEHHOCTH
MAarHUTHOIO NOJIA. YCJI0BHS U1 MarHUTHOLO NOJIs1 HAa TPaHHUIIE pa3zena ByX
cped. JluamarseTuky, napamarieTUkd. GeppoMarHeTuki. MarnuTHbII
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTossHHOE MarHUTHOE TIOJIe B BakyyMe | Berectse /I1p/

4.10

OmnpeeneHue OTHOMICHUS 3apsia JICKTPOHA K €r0 Macce METOOM MarHeTPOHa.
(OnpeneneHne ropu30HTAIBHON COCTABISIFOIIEH WHAYKIIUA MArHUTHOTO MOJISI
3emun) /J1a6/

4.11

Ompenenenne pabOTHI BEIXO/a AJIEKTPOHOB M3 MeTama. /J1ab/

4.12

SJIEKTPOAMHAMUKA

3akoH anekrpomMarHuTHOH HHAYKIMHU. [IpaBuio Jlenna. Crioco6bl H3MeHeHHs
MarHUTHOTO TTOTOKa. [Iprpoa 31eKTpoMarHuTHOH HHAYKINH. SIBneHne
camouHayKuuu. uaykruBHocTs. B3aumuas unnykuus. Bzaumuas
HHIYKTUBHOCTB. Teopema B3aumHocTH. Tok cmemnenus. Teopema o IUPKyIALUU
MarHUTHOTO TIOJISL B CITydae MPUCYTCTBUS MEPEMEHHBIX 3JEKTPHYCCKIX MOJICH.
VYpaBHeHns MakcBemia B HHTErpasHOH opme. /JIex/

4.13

Onexrponuaamuxa /TIp/

4.14

W3yuenue siBneHus B3anMHO#M UHAYKIUH.(CHSITHE KPUBO HAMATHUYMBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Konebatensuslit koHTYp. CBOOOAHBIEC HE3aTyXaIOLINE U 3aTyXaIOIIHe
TapMOHMYECKIE KOIeOaHusl B KoneOaTensHOM KoHType. DopMyita Ui eproia
KonebaHui. BEIHYXIeHHBIC TapMOHUYECKUE KOJICOaHHs B KOIEOATEITFHOM
KOHTYpe. SIBneHue pe3oHaHca. [lepeMeHHbIi TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COITPOTHBIICHUE B IIEMTU IEPEMEHHOTO TOKa. PaGoTa 1 MOLTHOCTH B
IIETIH TIEPEMEHHOr0 ToKa. J[eficTByIoIee 3HaUCHNE TOKA 1 HAIIPSDKCHNUS.

/JTex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKcHepuMEHTANILHOE MOJIyYCHUE 3JIEKTPOMAarHUTHBIX BOJH. CylliecTBOBaHHE
3JIEKTPOMAarHUTHBIX BOJH KaK CIIEACTBUE ypaBHEHUN Makcpeia.
JuddepennuanbHoe ypaBHEHHUE 3IEKTPOMAarHUTHOHN BOTHEL CBSI3b MEXKIY
BEKTOpaMH HaIPsHKEHHOCTH AIIEKTPUYECKOro M MarHUTHOTO ToJIeH B
AIIEKTPOMAarHUTHOH BojiHe. [IperoMiieHre 31eKTpOMAarHUTHBIX BOJTH Ha TPaHUIIC
paszena IByX cpell. DHePTus U HMITYIbC JIEKTPOMArHUTHBIX BOJIH.

/Cp/

Paszgen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITUKA.

[TonsiTHE CBETOBOrO JTyda. 3aKOH MPSMOITMHEHHOTO PaCIPOCTPAaHEHUST CBETOBBIX
Jydell B OTHOPOIHBIX Cpefiax. 3aKOH OTpaXkKeHUsl. 3aKOH MPEIOMIICHUSI.
ITpunnun @epma. [TonHoe oTpaxenue. L{eHTpupoBaHHBIE ONITUYECKUE CUCTEMBI.
IIpenomiteHe CBETOBBIX JyUeil Ha TIOBEPXHOCTH C(HEepHUIECKOTO 3epKaa.
IIpenomiienne cBeTa Ha chepudeckoil IOBEPXHOCTH pas3zeia AByX cpea. Tonkue
nuH3b1. M300paXkeHre PeIMETOB ¢ TOMOIIIBIO JTHH3. OCHOBHBIC
(hoToMeTpUUECKHE BEININHBIL.

/J1ex/

6.2

OnexTpoMarHUTHBIE KoneOaHus U BoNHBL ['eomerpudeckas onrtuka /IIp/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTEpdepeHuus cera,
yCIIOBHE MakCUMyoB 1 MEHUMYMOB. OnbIT FOHTa. VHTepdhepernus ceeta B
TOHKUX INICHKaX M IacTHHKax. Onpenenenue quppakunu. [puamun [oiirenca
-®Openens. Meron 308 @penens. Judpakuus OpeHens Ha KPYTriaoM OTBEPCTUH U
nucke. Judpaxus Opayrrodepa Ha onHoit mwenu. Judppakuus Opayarodepa
Ha TU(PaKIMOHHON pereTke.

/JTex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAS TEOPUs TUCIEPCUU CBeTa. EcTecTBEHHBIH 1
NoJsIpU30BaHHbIN cBeT. [lomspusanus cBera Ipyu OTPAXKEHUU U IPEIOMIECHUH Ha
IpaHULe ABYX AUAJIEKTPUKOB. IIpoxokaeHue cBeTa uepe3 aHu30TPOIIHbIE
kpuctanisl. [lonspusannoHHble TPU3MbI U IOIIporasl. 3akoH Mamroca. AHamu3
MONAPU30BaHHOTO CBETA. BpallieHne mIockocTH NOJIIpU3aliu.

/Cp/

6.5

Bonnosas ontuka /TIp/

6.6

Wnrepdepenius ceera. Onpit FOHra. (V3MepeHne IIMHHBI CBETOBOM BOJHBI €
MOMOIIBIO U paKHOHHON peteTkr). (Onpe/eneHne moKa3aTels MpeIoMICHHs
CTeKIa C MOMOIIBI0 MUKpOcKoma). /J1ab/

6.7

ITpoepka 3akoHa Mamtoca. (Onpenenerue ko3 PUITHEHTA TOTIOMIEHHS
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3nmyueHne 1 ero xapaxkrepucTuk. 3akoH Kupxroda. 3axoHst
Credana - bonmbiimana u cmererust Buna. ®@opmysier Penes-Jxunca u [Tnanka.
T'umoresa [Tnanka. ®otonbl. PoTodddekr. YpaBHeHHE DIHINTEHHA TS
BHemrHero oroddpexra. JHeprust u UMMynse GoToHa. J[aBneHne cBeTa.

D¢ dexr KomnToHa u ero 3ineMeHTapHast Teopus. ETMHCTBO KOPITYCKYJISAPHBIX U
BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOIO U3Ty4EHHUS.

/JTex/

7.2

Ksanrosas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®N31KU
Crexrpsl aTOMOB U MoJieKys1. CriekTp aroMa Bogopoza. Teopust aToma Boopoza
nio bopy. I'mnoresa ne bpoitns. Coiicta BonH e bpoiins. CooTHotenue
Heonpenenennocteil ['eiizendepra. BomHoBas QpyHKIMS U ee BEPOSITHOCTHAS
uHTepnpeTanys. HabmomaeMbple BETMYHHBI B KBAHTOBOH MEXaHHKE U UX
n3mepenns. Oomee ypasHenune llpeanarepa. CtannoHapHOE YpaBHCHHE
penunrepa. [BrkeHne CBOOOIHON YaCTHIIBL. J|BUKEHUE B MOTEHIIUATBHON
sime. TloTeHnuanbHbli 6aprep. 'apMoHHUECKrit OcUMIIATOP. ATOM BOAOpPOJa B
KBaHTOBOH MexaHuke. CiuH siekrpoHa. CnMHoBoe kBaHTOBOE uucio. [Tpuniun
HEPa3TMUINMOCTH TOXIECTBEHHBIX YacTHIl. DepMHOHBI U O030HEI.
Ilepnoaunueckas cucrema 3eMeHTOoB MeHneneeBa.

/Jlex/
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DJIeMEHTHI KBAHTOBOW MEXaHWKH U aTOMHOU (u3ukw /T1p/

7.5

OmnpenencHue TeMIIepaTypHOM 3aBUCHMOCTHA HHTCHCHBHOCTH M3JIyUCHHST HUTH
Jamribl HakanuBanus.(M3ydeHie 3aKkOHOB TETMIOBOrO U3IYYEHUSI C TOMOIIIBIO
SIPKOCTHOTO UpomeTpa.) /J1ab/

7.6

dororddexr. (CHATHE BOTBTAMITEPHOH, JIIOKCAMITIEPHOHN M CTIEKTPaIbHOM
XapaKTePHUCTHK (POTORIIEMEHTA H OIpe/ieNieHre padOTHI BRIXO/Aa
anekTpoHa). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O SI/IPA 1 QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTHI ®U3UKU ATOMHOI'O SAIPA

Jedexr Maccsl u 3Heprus cBsA3u gapa. CIHH sapa U eT0 MarHUTHBIN MOMEHT.
Snepusbie cuibl. Monenu sipa. PanroakTuBHOe U3TydeHHUE U €r0o BUJIBL. -
pacnaj. -u3dydeHHe. -U3ydeHHe. SIaepHble peakiuy U UX OCHOBHBIE THUIIbL.
Peaxuus nenenus anpa. LenHas peakuus nenenus. Peakuns cuHTe3a aTOMHBIX
sep.

/Cp/




8.2 SJIEMEHTBI ®U3WUKU 3JIEMEHTAPHBIX YACTHI] 2 6
Kitaccel aimeMeHTapHbIX YacTUIl ¥ BUJIBI MX B3anmoneicTeuid. Knaccudukarms
3JIEMEHTAPHBIX YacTHL. [IprHINT Hepa3TMINMOCTH TOKISCTBEHHBIX YaCTHIIL.
CnuH 1 Apyrre KBaHTOBBIC YHCIIA YJIEMEHTAPHBIX. YacTHIBI M aHTUYACTHIIHL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [IpoMexyTouHbie 6030HBI.

KBapxu u T1100HBI.
/Cp/

Paznen 9. CAMOCTOATEJIBHAS PABOTA

9.1 ITonroroBka k nekuusim /Cp/ 1 16
9.2 ITonroroBka k mabopatopHbiM padotam /Cp/ 1 16
9.3 IMoaroroska k mpaxTudeckuM 3aHATHIM /Cp/ 1 16
9.4 BeinonHeHne KOHTpOIbHOH padoThl /Cp/ 1 8,6
9.5 Ioxroroeka k nekuusim /Cp/ 2 8

9.6 IToaroroBka K mpakTHYeCKuM 3aHaTusM /Cp/ 2 16
9.7 IToxroroka k mabopatopHbiM padotam /Cp/ 2 16

Pa3pen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1 KontponbsHas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Koncynbrarus nepen sxzamenom /KD/ 2 2

10.4 Ox3amen /KD/ 2 0,3

5. OHEHOYHBIE MATEPHAJIBI

OlLieHOYHBIE MaTepHabl IS IPOBEACHHS MPOMEKYTOMHOH aTTeCTAlMH O00YYAIONIMXCS TIPUBEICHBI B MPHIOKEHHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUBI TEKYLIETO KOHTPOJIS MO AUCLUILIMHE (MOMYINIO), BUABI 3aJaHUN, KDUTEPUU UX OLCHUBAHUS,
pacnpezeneHue 6aIoB 10 BHIaM TEKYIIEro KOHTPOIIS pa3pabaThiBAIOTCS IPENOaBaTeIeM UCIUIUIHHEI C YIETOM ee Creu(UKA U
JOBOIATCA A0 CBECACHUA 06yanOH_[I/IXC$I Ha ICpBOM y‘IC6HOM 3aHATUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MperoaBaTeleM JUCHUIUIMHBL (MOIYIsl) B paMKaxX KOHTAKTHOM
paboThI U CaMOCTOATEIBHOM paboThl 00yyaronmxcs. st puKCHpoBaHKs PE3yIbTATOB TEKYILIETO KOHTPOIIS MOXKET HCIIOIB30BATHCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpEI, COCTaBUTEIH 3arnasue W3patensc On. agpec
TBO, TO1I
JI1.1 |Cagennes U. B. Kypc obmeit puzukn. T. 2. DneKTpudecTBo M MarHETH3M. CaHnkr- https://e.lanbook.com/bq
Bonnuel. Ontuka: yue6Hoe mocodue [etepOyp
r: JIaus,
2018
JI1.2 (YeptoB AT, Oobmas ¢usnka Mocksa: | http://www.book.ru/bool
Bopobres A.A., KnoPyc,
Makapos E.®., 2020
Osepos P. I1., Xpomos
B.J.




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ
JI1.3 | Cagenbes U. B. Kypc o6met ¢pusuku. T. 3. KBanToBas ontuka. ATOMHas CaHkT- https://e.lanbook.com/bg
(uznka. Ousuka TBepaoro Tena. OuU3nKa aTOMHOTO Sapa 1 [eTepOyp
3JIEMEHTAPHBIX YacTHIl: yueOHOe ocobue r: Jlans,
2018
JI1.4 |Cagennes U. B. Kypc obmeit pusuxu. T. 1. Mexanuka. MonekynspHas CaHkr- https://e.lanbook.com/bq
¢usnka: yaebHOE Mocooue [eTepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue Wznarensc 3. agpec
TBO, TOJI
JI2.1 [BopobseB A.A., 3amavHuK 0 pHU3HKe Mocksa: | http://www.book.ru/bool
Yepros A.T'. KunoPyc,
2017
JI2.2 | anxapun W.IT., Oo6mas ¢usuka. COOpHUK 32129 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.I1., KnoPyc,
Ky6apes C.11., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'YMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1o IMCuuIJInHe

(Mony.Ji0)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSEMOI0 IPOIPAMMHOIO0 o0ecneyeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAy4HBII 00pa3zoBaTenbHbIN nopTai: http://en.edu.ru/

6222

MexmyHaponHas mpodeccroHanbHas 6a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT mitoc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayqUTOPHH AJISl IPOBEACHUS 3aHATUH JIEKIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIICIIMATU3UPOBAHHOM
MeOeJIbI0 M TEXHUYECKUMH CPEIICTBAMH O0YYCHUS: MYyJIbTHMEIMIHOE 000pYIOBaHHE JUTS IIPEIOCTABICHHS YUeOHOM
rHpOpMAIK OONBIION ayUTOPHH W/HITH 3BYKOYCHIIMBAIOIee 000pyI0BaHHE (CTAIIHOHAPHOE WM TIEPEHOCHOE).
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YdaeOHBIe ayAUTOPUH IS IPOBEACHUS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBBIX M MHIWBHIYAIBEHBIX KOHCYIIBTAIIHH,
TEKYyIIEero KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTaINH, YKOMIUIEKTOBAaHHbIE CIICIIHATN3NPOBAHHON MeOEebIo I
TEXHUYECKUMHU CPEACTBaMU 00yUeHUS: MyAbTUMEAUHHOE 000PYIOBaHUE W/WIIM 3BYKOYCHITUBAIOIEe 000PyIOBaHUE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

TomemieHus 1711 CaMOCTOSTENBHOM PaOOThI, OCHAILICHHBIC KOMIIBIOTEPHOH TEXHUKOM C BO3MOXKHOCTBIO TIOIKITIOUCHHUS K
cetn "MHTEpHET" M 00ECIICUCHNEM JOCTYIIA B JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCHTETA.

7.4

[omenteHus 115 XpaHEHHS ¥ MPOMUIAKTHYECKOT0 00CTY)KHBaHHS YIeOHOr0 000pyIOBaHUS




7.5

JlaGopaTopuu, OCHAIIIEHHBIE CIIEIHATBHBIM JT1a00pPAaTOPHBIM 000PYIOBAaHUECM:

7.6

JlabopaTopus MEXaHUKH, BKITIOYAIOIas: 0JIOK ArekTpoHHbI @M 1/1, mammua AtByna @M1 1, masTark Makcseiuia
®M12, yuusepcanbHblil MasTHHK DM 13, masTHIK Obepbexa M 14, moxyns FOHra u Mmogyns casura ®M 19,
coynapenue mapop ®M17;

7.7

Jlabopatopusi 3JeKTpHYECTBA U MarHeTU3Ma, BKITtouatomast: crenapl TKO anekrpiyecTBa 1 MarHeTu3Ma, B TOM YHCTIC
ocimuniorpader C1-94, reHepaTopbl CUTHAIOB HU3KOYACTOTHBIC ['3-118, HCTOYHHMKN MUTAHKS, Mara3uHbI COMPOTHBIICHUH,
Habop momynenr OI1I;

7.8

JlabGopatopus ONTHKH, BKITIOYAIOMIAsk KOMIUIEKT onTideckoro odopynoBanus PMC, B ToM yncie: 6a3bl ONTHYECKOM
CKaMBbH, TIOJYTIPOBOIHHUKOBBIC JIa3ePHI ¢ FOCTUPOBOYHBIM MOJYJIEM, (POTOIPHEMHHKH, HA0Op JIMH3, 3KpaHbI ¢ MACIITA0OHOH
ceTKoii; aBToTpancdopmarop onHodaszueiid JIATP-2,5; kommuiext ¢onuil.




